Enzymes are biological catalysts that accelerate the rate of a reaction without being modified during the process. Several families of enzymes exist, each with a specific function. For example, proteases are enzymes that catalyze the cleavage of peptide bonds, which are the bonds that join amino acids together to form proteins. Serine proteases are members of this protease family. These enzymes are named after the reactive serine residue located in the active site that is essential for the function of the enzyme.
Included within this collection are three serine proteases: Chymotrypsin, Elastase and Trypsin. Each of these enzymes plays an essential role in digestion. They are secreted by the pancreas as inactive zymogens into the small intestine, where they become active through proteolytic cleavage events. Each of these enzymes contains the catalytic triad within its active site, but they differ with respect to their target cleavage sites. The size and chemical nature of the active sites of these enzymes accommodate different substrates. Chymotrypsin cleaves peptide bonds that are next to aromatic residues (phenylalanine, tyrosine or tryptophan). Trypsin cleaves next to basic residues (lysine or arginine). Elastase is less discriminating, but prefers to cleave bonds near small hydrophobic residues (alanine). The structure of the active site allows for these specific cleavage sites to be positioned near the catalytic triad so that the active serine residue can make the nucleophilic attack on the bond in order to cleave it. This collection includes two versions of each of the enzymes: an α-carbon backbone and a spacefill model. The α-carbon backbone models allow for students to compare the three enzymes on different aspects, including secondary and tertiary structures and characteristics of the active site. The spacefill version of the model allows the student to appreciate how the different sidechains of each amino acid can interact to form the protein. This model is colored using the David Goodsell color scheme that highlights charged residues within the protein structure.
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